
























































































































































ドイツの運動学者である Kurt Meinel のスポーツ運動学を基盤に，Gunter Schnabel らに
よって体系化された，スポーツトレーニング理論の中心的概念である．コオーディネーシ
ョン能力は，“いろいろな動作行為をうまくこなせるまでに普遍化した，動作活動の操作・





















課題 1  コオーディネーション能力テストおよびタブレットを用いたトレースタスク
を実施し，コオーディネーション能力および手指の協調性・巧緻性の特徴を定
量的に把握するとともに，協調運動の発達的特徴について検討する． 




課題 3  課題 1・2 の知見をもとに，定量化されたコオーディネーション能力から主成 
分をとって指標とし，発達の特性を構造的に捉える． 





















第 3 章においては，Developmental Coordination Disorder 








































第 2 章 幼児におけるコオーディネーション能力の理解 





4歳 か ら 6歳 ま で の 幼 児 169名 （ 男 子 86名 ， 女 子 83名 ） を 分 析 対 象 と し ，















2.2 タブレットを用いたトレースタスクによる上肢の協調性  





対象者は椅子に座った状態で，前方の机に置かれたタブレット端末（iPad Pro 13 inch, 
Apple 社製）の画面に描画した．タブレット端末の画面には，内円(中心からの距離 227.6
ドット) と外円(中心からの距離 257.6 ドット) の二重円を呈示し，対象者には筆圧ペン（
Apple Pencil, Apple 社製）の先端で内円線と外円線の間をトレースするよう指示した．実













































幼児の保護者を対象として，Developmental Coordination Disorder Questionnaire 












































第 1 主成分の軸は，全体的なコオーディネーション能力の高低を分ける軸であり，第 2
主成分の軸は，バランス能力の高低を分ける軸であり，第 3 主成分の軸は，リズム化能力
および上肢下肢の連結能力の高低を分ける軸である．これらの軸が作る立体上の点の配置
から，第 1 象限を 1 グループとする 8 個のグループに類型化された．Fig 1 は，第 1 主成



























































































目においても，総じてグループ 2 のスコアが他のグループと比較して高く，グループ 2 の
姿勢動揺が大きい傾向を示した（Fig. 2，）．構造モデルの示す特徴からすると，グループ 2
だけでなく，グループ 1～4 も総合的なコオーディネーション能力が低く，その中でも，
























Fig. 2  The standing postural control score of each group 
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Quantitative Evaluation of the Developmental Characteristics 




Development of the brain and nerves, which greatly influences the quality of movement, is 
remarkable during early childhood when basic motions essential to life are established. Clarifying 
the developmental characteristics of coordinated movement by focusing on the fundamentals of 
motor skills, or the prerequisite coordination abilities, from the perspective of the developmental 
process of human body organs and motor development after childhood could provide important 
findings for research into growth and development in early childhood. This study was conducted 
to quantitatively ascertain the developmental characteristics of coordinated movement in early 
childhood based on the significance of the aforementioned research and with a focus on 
coordination abilities, in order to clarify the structure of these developmental characteristics.  
A total of 169 children (86 boys and 83 girls) aged 4 to 6 years were subject to analysis 
through a test of coordination abilities, a tracing task, a questionnaire used in screening for 
developmental coordination disorder, and measurement of postural sway during quiet standing. 
This was a quantitative study that quantified factors that multilaterally regulate coordinated 
movement. 
The conclusions drawn in this paper are as follows. The test of coordination abilities 
demonstrated that sex and age differences exist in the rapid progress and expression phases of the 
developmental process of each coordination ability. Furthermore, the results of a 
questionnaire-based survey of parents revealed a pattern to the developmental characteristics of 
coordinated movement and showed that the structure of ability factors that contribute to 
coordinated movement is not one-dimensional but multidimensional with an imbalance of 
developmental characteristics. An examination of this in relation to the test of coordination 
abilities revealed an interrelationship between each component necessary to accomplish movement 
tasks. 
A principal component analysis of coordination abilities, conducted to determine the 
structure of the developmental characteristics of coordination abilities that regulate coordinated 
movement, showed that the structure of developmental characteristics in early childhood can be 
perceived as having three axes, i.e. general coordination ability, balance ability, and 
rhythmization and coupling ability. The placement of dots on a three-dimensional rendering of 
these axes was used to categorize characteristics into eight groups, with the first quadrant 
accounting for one group. 
Finally, data on postural sway were inserted into the obtained structural model to investigate 
the possibility of explaining differences in motion execution strategies and the diversity of 
characteristics in childhood motor development. The structural model showing the developmental 
characteristics of coordination abilities that regulate coordinated movement revealed basic 
findings for understanding the diversity of methods or strategies for executing coordinated 
movement. However, analysis of rhythmization and ability to articulate the upper and lower limbs 
from a different perspective is vital in order to clarify the specific characteristics of each group 
shown in the structural model. Moreover, several challenges were noted in the feasibility of 
applying this model in actual scenarios. 
